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(54) RAKE RECEIVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the RAKE receiver that is used for 
the direct spread spectrum communication system and able to receive a 
multipath signal efficiently. 

SOLUTION: A path searcher 12 measures each path, selects paths whose 
number is equal to (n) of inverse spread devices in the order of a path with 
a higher amplitude and assigns each of inverse spread devices 10(1)-10(n) 
to respective paths so as to allow the inverse spread devices 10(1)-10(n) 
to apply inverse spread processing to each signal of the selected path. In 
the assignment of each of the inverse spread devices 10(1)-10(n) to each 
path, the path with a higher amplitude and the path with a smaller amplitude 
are assigned respectively to adjacent inverse spread devices so that their 
outputs are given to the same beforedetection synthesizer. Outputs of the 
inverse spread devices 10(1)-10(n) are synthesized by before-detection 
synthesizers 14(1)-14(m) and their outputs are detected by detectors 16 
(1)-16(m). The detected outputs from the detectors 16(1)-16(m) are 
subjected to RAKE-synthesis by an after-detection synthesizer 18. 




k,.. ,. .,.„ : ,,,. „ ■.■,,w .v.,^ f ,. v ,„„,.. f „ ~ - 

LEGAL STATUS 

[Date of request for examination] 01 .03.2001 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2000 Japanese Patent Office 



http://www1 .ipdl jpo.go.jp/PA1 /result/detail/main/wAAAa221 69DA41 01 1 71 57P1 .h... 2001 /05/1 1 



09)B*mmjr (jp> (12) 



1^10-117157 

(43)&0BB WO¥ (1998) 5360 



(si) int. ci.* mmm fi 

H0 4B 1/707 HO 4 J 13/00 D 

7/08 H0 4B 7/08 D 

H0 4L 1/02 H0 4L 1/02 



(.21) wsm% 


#JKsp9-221509 


(71) mm a 


392026693 










X* - -r-f • ^>f#»MI«*5*&# 




(22)ausa 


¥#9*p (1997) 8A18B 




J&fcf&SKffe/ P1=1TB10#1-^ 








(72)|6W# 


X ^ 




(31)ft#*fci3B$# 


2 2 6 4 1 




SD^I9iK«/P?=:T@l0#l# x* 




(32)«jfcB 


78 (1996) 8£23B 








(33)«fettfci3gH 


B* (JP) 


(72)|g«# 












SO^flBiK^/FmTBlOSl^ xs 


















(72)3SIE# 












mjsmm&ftsn=.Tmmin x* 


♦ir 
















(74)f^A 







(54) RAKEgff^g 



(57) mm 

mm) mm**? bJifflmmttKmB-rz. v 
txffst ££*fc < Sfrr* £ <t £-5 rake 



(n) fcWX*jBfcU 3IRU$:*n-en©^X£i£ 

iRt!irrs«k5K. =&isas«gsio (d -10 oo & 

js£gSfc:A*$ti-5«tc-r-5 0 i^SftSSl 0 (l) -10 
(n) GDtfcWt. **Jfcffl'&fi£» 1 4 (1) -14 (m) 

l::±a£«fc**-U 6 (1) -16 (m) (CiO 

^3nfc#&St8*l6 (l) -16 
(m) ©BJ#«*fta£&£fifclgl 8(dcfct)RAKE^$ 




(2) 

1 

R A K Egf§£@fc:*5</ 

oiST-sm • u— ts^rr-s c <»:£4t»£-r-5R 

RAKESfa&gK^T, 

/re • •**•- r+ iiz&tzct&mrrzR ake& 

ff?3£H<> 

G&&R33 IS*S2aaiic©RAKE^m^fSK:*SVi 
SL 

AKES^&Bfccfe^T, 

it^^tTSR AKE^Mg®, 
BftfcE 5 3 fjt#B 1&(^L3 0^-Tti^Kg^OR 
AKEgfl^BK^T, //? 

O^*0^t3*i»ES^B)?r-5ilt€4*»t-rSRAK 

B8J&E63 S&^i&^b3»^T*itf*:|2i6<&R 
AK Egft&HK&^T, 

so 



*&WV-\ 0-117157 

2 

^-rSRAKESflSS, 
[IS*«7] gS*Sl^U3®^^M*^Sag©R 
AKEgMgetC&^T. 

R AKE^jfcSnSSA*©^© WUhPeis < & 

^RAKEsmsa 

AKES#^atC*5^T, 

so (DAx\mmt!iz-Brfm-& z\ t^mt.^ r ak 

[0 0 0 1] 

•r& z. to-e&zR AKEs^g«jcirrs 

-5. 

[0002] 

ig^cO^t^tC^mU^ CDMA (Code Division U 
ultiple Access) #5$fti&S$nTV>.5. X** hJUfc 

[0 0 0 4] vji^sttficSBBaVfe jfflftBfii®^ 

&£tttmttj:z>„ mz, mti&&&D&&iz. mht 
t h\zfcmmmfitmr?z>rctb, 7i-j?>^u 

/t— >^3*si*#£ £ £ an? 

[0 0 0 5] ^tl«RAKES#«fcmiMXI/>Sc 

[0 0 0 6] l36lC££*0&ffii::££RAKE£{9&fi 

<o#|j*fi»j*^-to 04ic*5iAT, 1 ofi#v;i^/^tc: 
*f*rr-5iiafc»88 (l) - (n) » l 2ttv;i^-/^or> 

y-r 5 >#&m u &mms 1 0 5 >^*# 

iLS/lx • -y— ^i*. 1 6 z: t id^iS 5^ 

(1) - (n) » 1 8te&ffimMUfre!lffi-Z>& 



3 

[0 0 0 7] HStC> /IX • 2tt, i&CBto 

[0008)06 K^UtR AKE3{f§SBCDgfrffr&& 
n*«fig&«|jrf AX • tJ—^Y 1 2B. MX&lfc 

arr*£» 5 ycmmmm i o 

(i) - io (n) *w&mtt%o tut>%. 
tagi o CD - i o (n> a. ^t&twmfoz^v 

(i) - i6 (n> iz&vffiBtmmwm&ft?, 
[ooo9] jg&smio (i) -io (n) tmm 

16 (1) -16 (n) <D£ffl$, ^tl-rnRAKE7 

-i >xt bmsnz* &y >#ffl*«, 1 8 c 

«tt)-&J«S*lSo ^fiEStlfcttWrti. l^CD/tXSrJSfc 
[0 0 10] Z\<D&?\Z, RAKE£«£fr5££K:«k 

^;w^x*3fgT5££an?^5fci&, wmij 

[0 0 11] 

mfEtlX^RAKESm<Dm^,iZ^T, 07 (a) 

C^ti^K:. ^/WVlXflW-tfS*>ftTU.5»£. 
[0 0 1 2] 07 (a) tt. &/tXtf>&©g<Ht^©a» 
[0 0 13] ±3S»RAKES^-*^T. 88fe£5$£ 

[0 0 14] U&>U CaHJWfcSar^KL 137 (a) 

[0 0 15] 07 (a) ©i-Mc, -?;w?xlfc 

^lC«t>ft&nX^&l/CU£"5££ 
[0 0 16] 07 (b) f4, 07 (a) <fcl^«lC, =&/^ 



(3) #88¥1 0-1 1 7 1 57 

4 

^©;tXK*f|&rSRAKE7>f>^%ViCt 

[0017] *mi<DBtt3U. m&imhtvc:^%>rtx 
^/^xa^©£^rt£*r3&Kfra 

[0 0 18] 

[0019] iitsx^h;HRB«att^a:tcffim 

itf fSRAKESffi^fciS^T. &rft£ab&U /ix 

<DAti\zmfcz-$. msmmm^<DftJjzm&m 
m>7j]\z®m?*%>7>4 msmiim^<Dm 
^&^&mm&imt, eass^ji^nxsift 

IHU ffi3S8^££/sxt£ia9irrSfct*>K, am 

[0 0 2 0] KrfBORAKESM^gf^iT, MEX 

-fy^DBBBi. ^wwo«teai*iiHc±D, mmz 

[0 0 2 1] «&SB©RAKES^filc:^T«> WIS 

^©lx^ucD^^tvixt^ja^fo^T, ifesasric-a- 

[0 0 2 2] ffOT^l/^W^SXI/y^a 
^ HJ:0/J^t,V1X«:^ft^iHc:-&fil6U, WWW* 

[0 0 2 3] mi ^Uy<>aJH« • U^fe,kt^2X 

^3->n« ■ ^;mTwtxia-&^-r. nixi'yi' 
u^;^&s;tx«:ia*^«TgwsEa(r{c-&fieu mi 

[0 0 2 4] RAKE-?-&j£3n5&AA0¥i3<Ol^ 



5 

[0 0 2 5] -*UT, ¥*%l>"VKm&t<^frWWt 

mt&tti&is. » o ©/ *x im$Miz.-e?f& ux t> «t 

[0 0 2 6] Z.<D&*)\ZffiffitZ>£. &ftl©4>fc^RA 
[0 0 2 7] 

v-zmmizwmrz* 

[0 0 2 8] 01 to*3B^©RAKEgm§IS©8SlCD 

[0029] 0ii:*ut, i ounm<Dmtm§ 

(1) - (n) , 1 2\i/W • 14ttm@© 
tftK&fr&fifcgg (1) - On) . 16fim<B©|&8S* 
(1) - (m) , 18f*tfeS«^fift»T?fc5o HKS^ 

/tx • i^^-v 1 2ti, aaaa©*^ 5 >y«^uir 

(l) - (n) K3f LT«»^ff 5 5 >?%m& 

4 (i) - i4 (m) »*, mmjnm§-vmi&t% z t 

*n?#« 0 tttt»i6& &nx^£i::> 7i-^>y 

UT<^£. itllCj;ORAKE-&fiaiC<fc»53S^&^ 
f5*»n-5«fc"5lcUX^*o tfta£&&fifc8&l 8ttR 

[0 0 3 0] m4\zmvrdG&&>'RAKE&m&&£a 
3&itm&\z. mm&fmi 4%mm.mi otmi 

Siffil::, 2/tX^r^Ji£r£#Jifc£fct>TV>&. L&fl* 

ii^S©»n£*^8©S^.ttt 
[0031] 
Bfcl] m=n/2 

[0 0 3 2] 01 ^t^i#38IJ8©RAKE£fi£e© 

iwe*a»prr<s. srr, /tx • 1 2\z&o, s 

#«##S^;i^AX©J8^<ktfii@l«ig3\ -ttl^ 

nco/^irt^aijj&r*. -ogtz. ;ix • 1 2 

tt. mif. Jg<B©:*€r^AX#ioJi@K:, ffiSK»g§©jS: 

(n) fc*tfr$x&2BRu ^L/fc-e-ti^nom&a* 
tRSSrrs.fc'Stc. ^eftatsio <n -10 (n) © 

(1) -10 (n) £We*i©AX{;:§iJ?mT£. 
[0 0 3 3] Z&imimi 0©;lX^©i!l0MST«, 



(4) #i¥10-117157 

6 

[0 0 34] 0 (1) -10 (11) ©ta* 

Si* tftSnW'&daSl 4 (l) -14 (m) (CcfcO, 39(6 

©*# wix ttgfg©//^ 1, vix© 2/ixt*>&ri4&tt 

T, *&S§§16 (1) -16 (m) tCkO&iSSns. 
*^S*l*:«*ftiR8&16 (1) -16 (m) ©tffcWifc 
«E&&j£g§l 8K«k?)-&dc$ns. itttCJcO, RAK 
7* ES&Jfe&i&Sn*. 

[0 0 3 5] CCkSK, ^IBCD^:#VV^<!:i®lScD/jN 

[0 0 3 6] JbEOMTO*. 2;W0tfiA^UW 

3 &j^mm.m>m^^m-^> z. t *> «rt&rj 

^ [0037] mm^<mn^xmmizmm(osm 
m3$tiM$a<D&*>\z&ifcr&iM& ®m?&&m&v> 
■?)\^/*xtm*mfc ux, ^©#tn£ ifcogjgoMfi 

[0 0 3 8] K2t^5g^©RAKESm^B^>ffll©^ 
[ 0 0 3 9 ] @ 2 fc*5t^-C 10 tt^YJWW 

•tzmmsfc (1) - (n) . 2 2«^x • 

2 3HLX-fry7\ 14W*ti£M^fifc8& (1) - (m) , 
16f3«S[8& (1) - (m) > 1 8l*gaS^&fi!6g8T?* 
J» 5» mi\Z5kl,1tRAKE&mmmiiU* 3 
*ijiaS»SS2 0 £1fc»&££g§2 4 tCDK^A^nT 

^-^2 2©(WWK: e fc»5, i^ttftffil 0 (1) -10 
(n) ©ffl;ft£ffift©&«3^fairt?, ffiS©«iSE*9^JiK 
g&14 (1) -14 (m) tAJ!7-rS^<h*t-e$S. £ 

fe, isassjggi 0 (1) -1 0 (n) ©ffia©m^g[ 

SS, ffift©ta«S2 2 (1) -2 2 (n) iZtmf&Z. 
[0 0 4 0] Z\<DM2 <DW&&> R AK E 3£f!t3Sfi<t>IW£ 

dt, ffiffl-r§aas»si o©#fe£t^&a#j&5©ja 

y5 L 2 3«rtSB£TS. 

[0041] /fX * y-v 2 2*Jfr-5iSgift»SSl 0© 

[0042] ( 1 ) T; W?X©«f^ t>lg<g©^l/i 
SO *.!i-6dB) Rh©/tX©»N^«)S 0 



7 

[oo43] (2) N®2mo>m$mi ozmu, 

£=&/lXK:«!!flyiTS. 

C0044] (3) ffl&t)t-6 dB£UKDN;t^t-6 
dB^T©N/1X£^£<Dj|SJtf$fcf§l 0<DW**t€-n-? 
*T*&#£*>$*iT, 1 4 KA^T&ci; -5 

fc, X^y^2 3<g:IS3trS, 

[0 0 4 5] ZOmS, m$H'£f&& 1 4 Ktt. S^CD 

wix £Ji®0/h£ t, vix© 2 o<nnximfr£t> 

i£8& 1 8 0 N/1X©R AKE-&Jifc&tfiib*l5. 
[0 0 4 6] £©«fi£T?K> X-f s^2 3Kl<k«9» S(lfl9 

tciejfe»g&i o (i) - l o (n) ©a*&ffigcoa^ 

•&*>-a-p, ^©tftfcn»^J£»l 4 (1) - 1 4 (m) 
!S(7)?JWU»»Hfc, IW9l;:/lX©ift*# 

[0 0 4 7] ;tX<D^*5«ttf&^Oia*-&t>-ari:bT 
(1) M#©¥^l^l'©:*^V^X£*£tVlX<»:£ 
[0 048] (2) m*Wmi'*VW$>&Z.l'*yi'a 

[0 049] (3) m%<D*mU'*)UDX\sy*s3)l'] i 

*2wafflmx, /jN$^©ai2xw$'3;n< • 

[0 0 5 0] (4) RAKE^3ft©3^*&*K:&.5ck 

[0051] ( 5 ) ¥$ls"Wti>Xt>2rA> 6 N/1Xtt*fe 

[0 0 5 2]*?, V^^^^Sfi^fe-B^^So 

[0 0 5 3] ±12 (4) <D&&&tr&iZ-Di,*-C. 03* 

>5^£fflWcX^-Xy<M-^©«#t|l«T* 
[0 0 5 4] RAKE^fifcDA*©^*^^ 

-r$&«>©*a*-&t)-a:f*a»*S36i, -e© 1 3 * 



(5) #M¥10-117 15 7 

8 

^n&^lsfc(Di)W3 (a) 03 (a) ©88ft 

3 (b) £©¥^1^1/777— HLfc^XS:, 

14© (1) if>e>\ZMDmT2>. -&dSggl4© (n) * 

fc^SSH© (n) 3^&frd»14flD (1) £T*# 
^©IBlClfaoSTS. in«r-r^T©^1X*%fi!6ggl 4 

(b) ©$cfln?fc&. ^jD^xen/^xfi. 

4T£*fc*:ft5«!:, B^UV^*^;k5*#^n-5. 
itlSri^UTRAKE^j^ (tftffl^fifegS) 1 8^ 
A#rS. £©<fc-5lC#te£r-S£, RAKE-&BES18 

[0 0 5 5] 04te, ±ffi02^L&RAKE#J5K«: 

i» 7>5rj-4ia>£0g#ff^i, MMV4 2-?t-x/t 
-tux, aafiiaii of^AA-rsttt^ nx 

It- 2 2 KfcAAT*. AX1*— ^ 2 2 \Z?-j]Z 

*Bi8S5 2^ t fctW^l^iS5 3*ffl^ 
T, ^<5>^S-r€.L^5t^fflBI*ti9, fflKditn 

tU^Xd^8B"??€fcC t K&£©T% -BO^-T 3 >^ 

*S4 5 (i) ~ (n) d©^-r 3 

i» >^ «p^4^4 5 tffli38g4 4 Kct oisastws 
itT, /U7-f >^fir/tx©iio^T*n?€fci!:tic; 

[oo5 6] st, MXjrtfcm^ro^U'^i'^a 
KM^^rrs^t^o, ;ixcrt©¥^^^*» 

S^fc5^5.:il:a;S. ^©^^^liaJi 9 

47 [0 0 5 7] HI ^Ufc«fi£©*^*jaffl^t€? 
©> ffltfMfc? xr-i?>tfffi$&k. ( f D T) fcSfTS, 
itj^vYWilOm (BER) 1 O-'^SfcS&tCim^l 

try b$>itr)<Dm*&&mw&t&bmmit (E b /n 

4-3©/XXSr^B©^c€rVJt>©t«i|i©/J\3l,it>© 
£.%2-D-3m&m>&* 2^©a*f§^«:RAKE-a-^ 

iz» [0 0 5 8] Z.V>tr ; 7yi»e><Dftfr%>J:5\z, 



(6) 



10-117157 



9 

Wu 0~0. 5dB. 7.^— 7, • i^-SfflUt 

v>s&eti. o. 3~o. 5 d Bmmo>i9*mfiMtm 

[0 0 5 93 

O>y#0T?&S. 
[02] *589i©RAKES^eeDfl&(D^j©eii^ 

[03] nx®^? • -&j^*m?rr-50T*s„ 

[04] 3*:^M©RAKE^SI«*^-n^ffl7a:^Dy 

[05] S9#ffc7x-i?>^«Sfc (f DT) ^StT 
W-m&y HBO** {BER) l 0 s 

K&ib?y h*&o©ft^«^«i^flti!j?gaat (Eb 

[06] 3^RAKE^gB©«fift*^:/D«.y* 
0T?&5. 



20 



10 



[07] v;i^/XX#3& *§gl^W:RAKE:7.f ; 

#t©ii«£a&grr£0T?&5. 

1 0 iefitttS (1) - (n) 

Sm (1) - (m) 
(1) - (m) 



1 2 
1 4 
1 6 
1 8 

1 9 

2 2 
2 3 
4 1 
42 
43 

4 4 
45 

5 1 
5 2 
5 3 
54 
5 5 
56 



A/DgSfcg 



mm***) 



9HSRB 



"I „r 



J 



ti I w 



!2. 



1] 



[07] 




HHD CSI a. 



(a) 



<o a 

0D a 

<« A. 



(b) 



(8) mW-l 0-1 1 7 1 5 7 



[04] 




(9) 0-1 17 157 



[06] 



mbm I , | asm 1 



